Dual role of norepinephrine in the hippocampal CA1 region of the rat: inhibition and disinhibition.
Norepinephrine (NE) has been shown to produce either an inhibitory or an excitatory influence on CA1 pyramidal neurons of the hippocampus depending on the dosage. It was suggested that NE, in addition to exerting a direct inhibitory effect on pyramidal cells, may also act upon recurrent inhibitory interneurons to produce a disinhibition of the pyramidal cells. The present study was undertaken to examine the effect of NE on alveus-evoked inhibition, presumably mediated by the basket cell interneurons innervating the pyramidal cells. Experiments were carried out on the in vitro hippocampal slice preparation and inhibition was assessed by the percent reduction of the stratum radiatum evoked population spike response when preceded by a conditioning pulse delivered to the alveus to activate the inhibitory interneurons via the recurrent collaterals of the pyramidal cells. Paired pulse stimulation resulted in inhibition of the stratum radiatum evoked test response with conditioning-test intervals up to 60 ms. NE (50 microM) perfusion resulted in a significant and reversible reduction of the alveus-evoked recurrent inhibition. Intracellular recordings using a similar paired pulse paradigm corroborated the extracellular data well. The possible roles of NE in the physiological functioning and pathophysiology of epileptiform activity of the hippocampus are discussed.